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Sir: 

This brief is in furtherance of the Notice of Appeal, filed in the above-captioned 
case on 5/12/08. Applicants (hereafter "Appellants") hereby submit this Brief (37 C.F.R. 
§ 41.37). The fees required under § 41.20(b)(2), and any required petition for extension 
of time for filing this brief and fees therefor, are dealt with in the accompanying 
Transmittal of Appeal Brief. Appellants respectfully request consideration of this appeal 
by the Board of Patent Appeals and Interferences for allowance of the above-captioned 
patent application. 

An oral hearing is not desired. 
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I- REAL PARTY IN INTEREST (37 C.F.R. S 41,37(cXl)(i)) 

The real party in interest in this appeal is Intel Corporation of 2200 Mission 
College Boulevard, Santa Clara, California, 95052, to whom the invention is assigned. 

II. RELATED APPEALS AND INTERFERENCES (37 C.F.R. § 4L37(c)( 

With respect to other appeals or interferences that will directly affect, or be 
affected by, or have a bearing on the Board's decision in this appeal, to the best of 
Appellant's knowledge, there are no such appeals or interferences. 

III. STATUS OF THE CLAIMS (37 C\F»R, § 4L37fc)(l)(iin> 

The status of the claims in this application are: 

A. TOTAL NUMBER OF CLAIMS IN APPLICATION 

Claims 1 . 3-9. 1 1 -29 are currently pending in the application. 

B. STATUS OF ALL THE CLAIMS 

1. Claims cancelled: 2,10 

2. Claims withdrawn from consideration but not cancelled: NONE 

3. Claims pending: K 3-9, 11-29 

4. Claims allowed: None 

5. Claims rejected: 1 ? 3-9, 11-29 

C CLAIMS ON APPEAL 

Claims 1 , 3-9, 1 1-29 are on appeal. 

Docket No. 42P 17667 3 
Application Na: 10/749,987 
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IV. STATUS OF AMENDMENTS (37 C.F.R. § 41.37(cKl)fiv)) 

A response was submitted on 4/7/08 in response to the Final Office Action mailed 
on February 2/08/08. The response did not include any amendments to the claims. A 
copy of all claims on appeal is attached hereto as an appendix of claims. 



4 
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V. SUMMARY OF CLAIMED SUBJECT MATTER (37 CRR. S 
41.37fc)fl)(v)) 

Embodiments of the invention pertain to a dual adaptive filter apparatus and/or 
method. See e.g., the Title. 

Independent claim I pertains to a method according to a first embodiment of the 
invention. Sec e.g.* FIG. 2, paragraphs (0016] through [00241, and original claim 1. The 
method includes transforming a signal from a time domain to a transform domain with a 
wavelet transform. See e.g.. block 210 in FIG. 2. paragraph [0016], paragraphs [0040]- 
|0041). and signal transformer 310 in FIG. 3. The method includes adapting a first 
adaptive filter in the transform domain based on the transformed signal. See e.g., block 
220 in FIG. 2 ? paragraph |0017|, paragraph 10021 J 7 and first adaptive filter 320 in FIG. 3. 
The method includes estimating a delay of an impulse response based on the adaptation 
of the first filter. See e.g.. block 230 in FIG. 2. paragraph [0018], paragraph 10021], 
paragraph [0046J : paragraph 10049 1- 1 0050 1, and delay estimator 340 in FIG- 3. The 
method includes delaying a signal based on the estimated delay. See e.g., block 240 in 
FIG. 2 ? paragraph 10019], and delayer 350 in FIG. 3. The method includes adapting a 
second adaptive filter in the time domain based on the delayed signal. See e.g., block 250 
in FIG. 2, paragraph [0020]. paragraph [0021], and second adaptive filter 360 in FIG. 3. 

Independent claim 9 pertains to an article according to a first embodiment of the 
invention. See e.g., paragraph [0072] and original claim 9. The article includes a storage 
medium having stored thereon data representing sequences of instructions that if 
executed cause an apparatus to perform a process or set of operations. See e.g., 
paragraph [0072) and original claim 9. The process includes transform a signal from a 
Lime domain to a transform domain with a wavelet transform. See e.g., block 210 in FIG. 
2. paragraph (00161, paragraphs L0040J-[0041J. and signal transformer 310 in FTG. 3. 
The process includes adapt a first adaptive filter in the transform domain based on the 

Docket No. 42P1 7667 5 
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transformed signal. Sec e.g., block 220 in FIG. 2, paragraph 10017], paragraph T0021], 
and first adaptive filler 320 in FIG. 3. The process includes estimate a delay of an 
impulse response based on the adaptation of the first filter. See e.g., block 230 in FIG. 2, 
paragraph [0018J, paragraph L002J], paragraph I0046J, paragraph [0049H0050], and 
delay estimator 340 in FIG. 3. The process includes adapt a second adaptive filter in the 
time domain based on a signal thai hasS been delayed based on the estimated delay. See 
e.g., block 240 in FIG. 2 r paragraph 1001 9J 7 and delayer 350 in FIG. 3. Also $ce e.g., 
block 250 in FIG. 2 ? paragraph 10020), paragraph 1 002.1 1, and second adaptive filter 360 
in FIG. 3. 

Independent claim 16 pertains to an apparatus according to a first embodiment of 
the invention. Sec c.g„ FIG. 3 and original claim 16. The apparatus includes a signal 
transformer to transform a signal in a time domain to a transformed signal in a transform 
domain. See e.g., signal transformer 3 1 0 in FIG. 3, paragraph [00251, paragraphs [0028J- 
r0029J, block 210 in FIG. 2 ? paragraph (0016), and paragraphs [0040H004J J, The 
apparatus also includes a first adaptive filter in communication with the signal 
transformer, the first adaptive filter to adapt based on the transformed signal in the 
transform domain. See e.g., first adaptive filter 320 in FIG. 3, paragraph 10025], 
paragraph [00411, block 220 in FIG. 2. paragraph [0017], paragraph 10021]. The 
apparatus also includes a delay estimator in communication with the first adaptive filter, 
the delay estimator to estimate a delay associated with an impulse response based on the 
adaptation of the first adaptive filter. See e.g., delay estimator 340 in FIG. 3, paragraph 
10025J, paragraphs [0049)-[0050], block 230 in FIG. 2, paragraph [0018], paragraph 
1 0021 J, and paragraph [00461- The apparatus also includes a delayer in communication 
with the delay estimator, the delayer to delay a signal in the time domain based on the 
estimate of the delay. Sec e.g., delayer 350 in FIG. 3, paragraph [00251, paragraphs 
[0056]-| 0060], block 240 in FIG. 2, and paragraph I0019J. The apparatus also includes a 

Docket No. 42P1 7667 6 
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second adaptive filter in communication with the delayer, the second adaptive filter to 
adapt in the time domain based on the delayed signal. See e.g., second adaptive filter 360 
in FIG. 3, paragraph I0025J, paragraphs (()063J-[00651, block 250 in FIG. 2, paragraph 
[00201, and paragraph [00211- 

Independent claim 26 pertains to an apparatus according to a first embodiment of 
the invention. Sec e.g.. FIG. 4, FIG. "3, and original claim 26. The apparatus includes a 
DRAM memory and an echo canceller. See e.g.. echo cancellor 300 in FIG. 3, echo 
canccllor 410 in FIG. 4 ? and DRAM memory mentioned in paragraph [00681. The echo 
cancellor includes a signal transformer to transform a signal in a time domain to a 
transformed signal in a transform domain. Sec e.g., signal transformer 310 in FIG. 3, 
paragraph |0025J ? paragraphs |0028]-[00291.. block 210 in F)G. 2, paragraph [0016], and 
paragraphs |0040]-|0041]. The echo cancellor also includes a first adaptive filter in 
communication with the signal transformer, the first adaptive filter to adapt based on the 
transformed signal in the transform domain. Sec e.g., first adaptive filter 320 in FIG. 3, 
paragraph 1 0025 J. paragraph [0041], block 220 in FIG. 2, paragraph [00171, paragraph 
(0021]. The echo cancellor also includes a delay estimator in communication with the 
first adaptive filter, the delay estimator to estimate a delay associated with an impulse 
response based on the adaptation of the first adaptive filter. See e.g., delay estimator 340 
in FIG, 3, paragraph [0025], paragraphs [0049J-|0050], block 230 in FIG. 2, paragraph 
[0018], paragraph f 00211. and paragraph [00461. The echo canceJlor also includes a a 
delayer in communication with the delay estimator, the delayer to delay a signal in the 
time domain based on the estimate of the delay. See e.g., delayer 350 in FIG. 3, 
paragraph 10025% paragraphs |0056J-[0060J, block 240 in FIG. 2, and paragraph [0019]. 
The echo cancellor also includes a second adaptive filter in- communication with the 
delayer, the second adaptive filler to adapt in the time domain based on the delayed 

Docket No. 42P \ 7667 7 
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signal. See e.g., second adaptive Tiller 360 in FIG. 3, paragraph [00251, paragraphs 
|0063]-|00651, block 250 in FJG. 2, paragraph [0020], and paragraph [0021J. 
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VI- GROUNDS OF REJECTION TO BE REVIEWED ON APPEAL (37 C.F.R 
$4l.37(c)(l)(vffl 

A. Claims 1, 5-9, and 13-15 are rejected under 35 U.S.C § 103(a) as being unpatentable 
over U.S. Patent Application Publication No. 2002/0093919 by Bershad et ah, in view of 
U.S. Patent No. 4,951,269 issued to Amano et aL, in further view of the article "Wavelet 
Transform Domain Adaptive FIR Filtering" by Hosur et al. 

B. Claims 16, 20-26, and 28-29 are rejected under 35 U.S.C. § 103(a) as being 
unpatentable over U,S. Patent Application Publication No. 2002/0093919 by Bershad et 
al, in view of U,S. Patent No, 4.95L269 issued to Amano et al 
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VIL ARGUMENT (37 C.F.R. 8 41,37(c)(J)(vii)) 

A. Rejection of claims 1, 5-9, and 13-15 under 35 ILS.C § 103(a) as being 
unpatentable over VS. Patent Application Publication No* 2002/0093919 by 
Bersbad et aJ. (hereinafter "Bershad "), in view of U-S. Patent No. 4,951,269 
issued to Amano et al* (hereinafter " Amano "). in further view of the article 
"Wavelet Transform Domain Adaptive FIR Filtering*' by Hosur et al. 
(hereinafter "Hosur") is believed to be improper. 

<;ROUP I: CLAIMS 1, 5-9 and 13-15 

The Examiner has rejected claims 1, 5-9 and 13-15 under 35 U.S.C. §103(a) 
as being unpatentable over Bershad in view of Amano in further view of Hosur . 

Claim 1 pertains to: 
"A method comprising: 

transforming a signal from a time domain to a transform domain with a wavelet 
transform; 

adapting a first adaptive filter in the transform domain based on the 
transformed signal; 

estimating a delay of an impulse response based on the adaptation of the 
first fitter; 

delaying a signal based on the estimated delay; and 

adapting a second adaptive filter in the time domain based on the delayed 

signal". 

Notice that the delay is estimated based on the adaptation of the first 
filter, which was adapted in the transform domain. Also, notice that two filters 
(not just one) are adapted. In particular, the first filter is adapted in the 
transform domain, and the second filter is adapted in the time domain. Also 
notice that the second adaptive filter is adapted based on a delayed signal that is 
delayed based on the delay estimated based on the adaptation of the first filter. 
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Firstly, Appellants respectfully submit that Bershad, Amano and Hosur 
should not be combined as proposed by the Examiner. Secondly, Appellants 
respectfully submit that Bershad, Amano and Hosur do not disclose all of the 
limitations of claim 1. 

L Bershad, Amano and Hosur should not be combined as proposed by the 
Examiner 

Bershad discusses fast converging affine projection based echo cancellers 
for sparse multi-path channels. See e.g., the Title. FIG. 3 of Bershad is a diagram 
illustrating an AP-bascd echo canceller. See e.g., paragraph [0011]. FIG. 3 
includes an adaptive filter 310 and an adaptive filter 330. FIG. 4A is a diagram 
illustrating the adaptive filter 310 for the AP-based echo canceller shown in FIG. 
3. See e.g., FIG. 4A and paragraph 10012]. FIG. 4B is a diagram illustrating the 
adaptive filter 330 for the AP-based echo canceller shown in FIG. 3. See e.g., FIG. 
4B and paragraph [0013]. Inspection of FIGs, 4A and 4B reveals that these 
adaptive filters both receive signal u(k). U(k) is the notation used for the time 
domain. Accordingly, both the adaptive filter 310 of FIG. 4A and the adaptive 
filter 330 of FIG, 4B adapt in the time domain. 

Amano discusses an echo canceller with a short processing delay and 

decreased multiplication number. See e.g., the Title. FIG. 1 is a block diagram 

showing the general structure of an echo canceller. As shown in FIG. 1 and 

discussed at column 8, lines 9-52, the echo canceller includes in part a 1* 2N'- 

points fast Fourier transform (FFT) 11, a finite impulse response (FIR) filter 12, a 

2N'-points inverse fast Fourier transform (IFFT), and a delay circuit 18. 

However, Amano discusses using one single filter, namely the FIR filter 12 in 

FIG. 1. There is no disclosure or suggestion that the single FIR filter 12 could or 
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should be used in a two-filter approach like that disclosed in Bershad . 
Furthermore, Amano does not disclose that adaptation of the single FIR filter 12 
be used to estimate a delay of an impulse response. Rather, Amano discusses 
that the single FIR filter 12 be used to estimate the echo signal that is subtracted 
from the actual echo signal. Amano does not disclose that adaptation of a filter 
be used to estimate a delay. 

The Examiner has asserted that "it zoould have been obvious to one of ordinary 
skill in the art at the time the invention was made to apply the teachings of Amano in 
Bershad for the purpose of 'reducing calculations'". See e.g., page 3 of the Final 
Office Action mailed 02/08/08. 

Appellants respectfully disagree. At least four reasons are given below. 

Firstly, there is no disclosure that calculations would be reduced if the FIR 
filter 12 of Amano were used to estimate the delay in a two-filter approach like 
that disclosed in Bershad as asserted by the Examiner. Amano discloses that the 
single FIR filter 12 alone is sufficient for the intended purpose of estimating the 
echo signal. The Examiner has proposed effectively adding to the transform and 
adaptation of the FIR filter 12 of Amano an adaptation of a second filter in the 
time domain as disclosed in Bershad . However, adding the adaptation of the 
second filter to Amano would increase the number of calculations, instead of 
decrea s sing the number of calculations. Accordingly, the Examiner's motiviation 
for combining Amano with Bershad would seem to be invalid. 

The present patent application discloses that certain transforms/ such as, 
for example, partial Haar transforms, are computationally efficient and fast at 
estimating a delay of a sparse impulse response. The present patent application 
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also discloses that calculations may be reduced and convergence accelerated 
when such a transform is used and a first filter adapted on the transformed 
signal to estimate a delay, and also a second filter is adapted based on a signal 
delayed by the estimated delay* 

However, neither Bershad or Amano disclose such partial Haar 
transforms. The transform and FIR filter 12 adaptation discussed in Amano is 
reportedly alone sufficient to estimate the echo. The Examiner has not cited a 
reference demonstrating how to reduce the transform and FIR filter 12 of Amano 
so that adding an adaptation of a second filter as disclosed in Bershad would 
result in a total /combined number of calculations that would be less than that 
for Amano alone. Without such a reduction of the calculations already described 
in Amano , adding additional calculations for the adaptation of the second filter 
proposed by the Examiner would increase the number of calculations, not reduce 
the number of calculations as asserted by the Examiner. Additionally, if the FIR 
filter 12 discussed in Amano alone is sufficient for the intended purpose of 
estimating the echo, then adding the additional second filter adaptation as 
proposed by the Examiner would seem to serve no other purpose other than to 
increase the number of calculations. 

Accordingly, Appellants respectfully submit that the Examiner's stated 
reasons for combining these references would be invalid. Further, Appellants 
respectfully submit that the Examiner has not identified a proper reason to add 
adaptation of a second filter in the time domain to the adaptation of the FIR filter 
12 already described in Amano . 

Secondly, there is no disclosure or suggestion in either reference that the 
FIR filter 12 would be useful for estimating the delay of an impulse response in 
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the two-filter approach of Bershad , The Examiner has not established that delay 
estimation is a prior art established function of the FIR filter 12 of Amano . 
Since neither reference establishes that the FIR filter 12 of Amano can be used to 
estimate a delay, it would not be obvious to substitute it for the time-based filter 
used in Bershad for estimating delay. 

Thirdly, Amano discloses that frequency domain adaptive filtering is 
superior to time domain adaptive filtering concerning the computations 
required. See e.g., column 1, lines 11-14. This seems to teach away from the 
Examiner's proposed modification to use the frequency domain adaptation 
described in Amano just to estimate a delay that is used by a a time adaptation as 
discussed in Bershad. 

Fourthly, each of Amano and Bershad is complete and functional in itself. 
Accordingly, there would be no reason to use parts of Amano in Bershad , In 
addition/ modifications not taught in the prior art may be needed in order to 
make the combination proposed by the Examiner. 

Accordingly, for at least one or more of these reasons, Appellants 
respectfully submit that Amano and Bershad should not be combined as 
proposed by the Examiner. 

Claim 1 also recites that the signal is transformed with a wavelet 
transform. However, Amano discusses using a fast Fourier transform (FFT). The 
Examiner has also asserted that it would have been obvious to apply the wavelet 
transform teachings of Hosur in Bershad . See e.g., page 3 of the Final Office 
Action mailed 02/08/08. 
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Appellants respectfully disagree. Firstly, there is no disclosure that 
calculations would be reduced if wavelet transform domain adaptive FIR 
filtering of Hosur were used to estimate the delay in a two-filter approach like 
that disclosed in Bershad , The discussion above is pertinent to this point. In 
particular, the Examiner has not shown where Hosur discloses using a partial 
Haar transform to estimate a delay. 

Secondly, since the filtering discussed in Hosur alone appears to be 
sufficient for the intended purpose, adding the additional second filter 
adaptation as proposed by the Examiner would seem to serve no other purpose 
other than to increase the number of calculations. 

Thirdly, there is no disclosure or suggestion in either reference that the 
wavelet transform domain adaptive FIR filters discussed in Hosur be useful for 
estimating the delay of an impulse response in the two-filter approach of 
Bershad . The Examiner has not established that delay estimation is a prior art 
established function of the wavelet transform domain adaptive FIR filters of 
Hosur . Since neither reference establishes that the wavelet 7 transform domain 
adaptive FIR filters of Hosur be used to estimate a delay, it would not be obvious 
to substitute it for the time-based filter used in Bershad for estimating delay. 

Fourthly, each of Hosur and Bershad is complete and functional in itself. 
Accordingly, there would be no reason to use parts of Hosur in Bershad . In 
addition, modifications not taught in the prior art may be needed in order to 
make the combination proposed by the Examiner. 

Accordingly, for at least one or more of these reasons, Hosur should not 
be combined with Amano and Bershad . 
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II. Bershad, Amano and Hosur do not disclose all of the limitations of 
claim 1. 

Even if combined, Appellants respectfully submit that Bershad, Amano 
and Hosur do not disclose all of the limitations of claim 1. In particular, Bershad, 
Amano and Hosur do not disclose "adapting a first adaptive filter in the 
transform domain based on the transformed signal; estimating a delay of an impulse 
response based on the adaptation of the first filter; delaying a signal based on the 
estimated delay; and adapting a second adaptive filter in the time domain based on 
the delayed signal". In particular, neither of Bershad, Amano or Hosur disclose 
estimating a delay of an impulse response based on the adaptation of the first 
filter that was adapted in the transform domain. 

In the Advisory Action, the Examiner has asserted that claim 1 does not 
recite that the first adaptive filter has the function of estimating the delay. 
Applicants respectfully disagree. Claim 1 specifically recites "adapting a first 
adaptive filter in the transform domain .based on the transformed signal" and 
"estimating a delay of an impul$e re$ponse based on the adaptation of the first 
filter". 

Appellants respectfully submit that Hindsight based on statements in the 

patent application cannot be the reason for combining references. It is not correct 

merely to focus on the differences between the prior art and the claimed 

invention, and then to state that the differences themselves are obvious. The 

claimed invention as a whole is to be considered. Further, it is impermissible to 

use the patent application as the basis for the obviousness rejection. It is 

impermissible to use the claimed invention as an instruction manual or 

"template" to piece together the teachings of the prior art so that the claimed 
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invention is rendered obvious. One cannot use hindsight reconstruction to pick 
and choose among isolated disclosures in the prior art to deprecate the claimed 
invention. 

For at least one or more of these reasons, claim 1 and its dependent claims 
are believed to be allowable over Bershad, Amano and Hosur . 

Independent claim 9 and its dependent claims are believed to be allowable 
over Bershad , AmanQ and Hosur for one or more similar reasons. 
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B. Rejection of claims 16, 20-26, and 28-29 arc rejected under 35 U.S.C § 103(a) 
as being unpatentable over U.S. Patent Application Publication No, 
2002/0093919 by Bershad ct al. (hereinafter " Bershad >r L in view of US- 
Patent No. 4,951,269 issued to Amano et aL (hereinafter "Amano ") is 
believed to be improper 

GROUP II: CLAIMS 16, 20-26 and 28-29 

The Examiner has rejected claims 16, 20-26 and 28-29 under 35 U.S.C. 
§103(a) as being unpatentable over Bershad in view of Amano . 

Claim 16 pertains to: 
"An apparatus comprising: 

a signal transformer to transform a signal in a time domain to a transformed 
signal in a transform domain; 

a first adaptive filter in communication with the signal transformer, the first 
adaptive filter to adapt based on the transformed signal in the transform domain; 

a delay estimator in communication with the first adaptive filter, the delay 
estimator to estimate a delay associated with an impulse response based on the 
adaptation of the first adaptive filter; 

a delayer in communication zoith the delay estimator, the delayer to delay a signal 
in the time domain based on the estimate of the delay; and 

a second adaptive filter in communication with the delayer, the second 
adaptive filter to adapt in the time domain based on the delayed signal". 

Firstly, Appellants respectfully submit that Bershad and Amano should 
not be combined as proposed by the Examiner. Secondly, Appellants 
respectfully submit that Bershad and Amano do not disclose all of the limitations 
of claim 16. 

I. Bershad and Amano should not be combined as proposed by the Examiner 
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The Examiner has asserted that "it would have been obvious to one of ordinary 
skill in the art at the time the invention was made to apply the teachings of Amanq in 
Bershad for the purpose of 'reducing calculations'". See e.g., page 6 of the Final 
Office Action mailed 02/08/08. 

Appellants respectfully disagree. At least four reasons are given below. 

Firstly, there is no disclosure that calculations would be reduced if the FDR 
filter 12 of Amano were used to estimate the delay in a two-filter approach like 
that disclosed in Bershad as asserted by the Examiner. Amano discloses that the 
single FIR filter 12 alone is sufficient for the intended purpose of estimating the 
echo signal. The Examiner has proposed effectively adding to the transform and 
adaptation of the FIK filter 12 of Amano an adaptation of a second filter in the 
time domain as disclosed in Bershad . However, adding the adaptation of the 
second filter to Amano would increase the number of calculations, instead of 
decreasing the number of calculations. Accordingly, the Examiner's motiviation 
for combining Amano with Bershad would seem to be invalid. 

The present patent application discloses that certain transforms, such as, 
for example, partial Haar transforms, are computationally efficient and fast at 
estimating a delay of a sparse impulse response. The present patent application 
also discloses that calculations may be reduced and convergence accelerated 
when such a transform is used and a first filter adapted on the transformed 
signal to estimate a delay, and also a second filter is adapted based on a signal 
delayed by the estimated delay. 

However, neither Bershad or Amano disclose such partial Haar 
transforms. The transform and FTR filter 12 adaptation discussed in Amano is 
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reportedly alone sufficient to estimate the echo. The Examiner has not cited a 
reference demonstrating how to reduce the transform and FIR filter 12 of Amano 
so that adding an adaptation of a second filter as disclosed in Bershad would 
result in a total/combined number of calculations that would be less than that 
for Amano alone. Without such a reduction of the calculations already described 
in Amano , adding additional calculations for the adaptation of the second filter 
proposed by the Examiner would increase the number of calculations, not reduce 
the number of calculations as asserted by the Examiner. Additionally, if the FIR 
filter 12 discussed in Amano alone is sufficient for the intended purpose of 
estimating the echo, then adding the additional second filter adaptation as 
proposed by the Examiner would seem to serve no other purpose other than to 
increase the number of calculations. 

Accordingly, Appellants respectfully submit that the Examiner's stated 
reasons for combining these references wottld be invalid. Further, Appellants 
respectfully submit that the Examiner has not identified a proper reason to add 
adaptation of a second filter in the time domain to the adaptation of the FIR filter 
12 already described in Amano . 

Secondly, there is no disclosure or suggestion in either reference that the 
FIR filter 12 would be useful for estimating the delay of an impulse response in 
the two-filter approach of Bershad. The Examiner has not established that delay 
estimation is a prior art established function of the FIR filter 12 of Amano . 
Since neither reference establishes that the FIR filter 12 of Amano can be used to 
estimate a delay, it would not be obvious to substitute it for the time-based filter 
used in Bershad for estimating delay. 
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Thirdly, Amano discloses that frequency domain adaptive filtering is 
superior to time domain adaptive filtering concerning the computations 
required. See e.g., column \, lines 11-14. This seems to teach away from the 
Examiner's proposed modification to use the frequency domain adaptation 
described in Amano just to estimate a delay that is used by a a time adaptation as 
discussed in Bcrshad . 

Fourthly, each of Amano and Bershad is complete and functional in itself. 
Accordingly, there would be no reason to use parts of Amano in Bershad . In 
addition, modifications not taught in the prior art may be needed in order to 
make the combination proposed by the Examiner. 

Accordingly, for at least one or more of these reasons, Appellants 
respectfully submit that Amano and Bershad should not be combined as 
proposed by the Examiner. 

II. Bershad and Amano do not disclose all of the limitations of claim 16* 

Even if combined, Appellants respectfully submit that Bershad and 
Amano do not disclose all of the limitations of claim 1. In particular, Bershad. 
Amano and Hogur do not disclose "a signal transformer to transform a signal in a 
time domain to a transformed signal in a transform domain; a first adaptive filter in 
communication with the signal transformer, the first adaptive filter to adapt based on the 
transformed signal in the transform domain; a delay estimator in communication 
with the first adaptive filter, the delay estimator to estimate a delay associated with an 
impulse response based on the adaptation of the first adaptive filter"' which was 
adapted in the transform domain. In particular, neither of Bershad or Amano 
disclose a delay estimator to estimate a delay associated with an impulse 
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response based on the adaptation of the first adaptive filter that was adapted 
based on a transformed signal. 

Appellants respectfully submit that Hindsight based on statements in the 
patent application cannot be the reason for combining references. It is not correct 
merely to focus on the differences between the prior art and the claimed 
invention, and then to state that the differences themselves are obvious. The 
claimed invention as a whole is to be considered. Further, it is impermissible to 
use the patent application as the basis for the obviousness rejection. It is 
impermissible to use the claimed invention as an instruction manual or 
"template" to piece together the teachings of the prior art so that the claimed 
invention is rendered obvious. One cannot use hindsight reconstruction to pick 
and choose among isolated disclosures in the prior art to deprecate the claimed 
invention. 

For at least one or more of these reasons, claim 16 and its dependent 
claims are believed to be allowable over Bcrshad, Amano and Hosur . 

Independent claim 26 and its dependent claims are believed to be 
allowable over Bershad , Amano and Hosur for one or more similar reasons. 
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RECEIVED 
CENTRAL fiW< CENTER 

JUL 1 4 2008 

CONCLUSION 

Based on Ihe foregoing, Appellants request that the Board overturn the rejection 
of all pending claims and hold that all of the claims of the present application are 
allowable. 

Appellants respectfully petition for an extension of time to respond to the 
outstanding Office Action pursuant to 37 C.F.R. § 1.136(a) should one be necessary. 
Please charge our Deposit Account No, 02-2666 to cover the necessary fee under 37 
C.F.R. § U 7 for such an extension. 

Please charge any shortages and credit any overpayment to our Deposit Account 
No. 02-2666. 

Respectfully submitted, 

BLAKELY. SOKOLOFF, TAYLOR & ZAFMAN 

Date: July 14. 2008 4<_t^ t <S " fc<:< ^Mg 

Br.&rit E. Vecchia 
Agent for Appellants 
Registration Number: 48,01 1 



1279 Oakmead Parkway 
Sunnyvale, California 94085-4040 



Docket No. 42P i 7667 23 
Application No.: 10/749,987 



PAGE 27/34 * RCVD AT 7/14/2008 9:07:14 PM [Eastern Daylight Time] * SVR:USPTO«EFXRF-6/26 * DNIS:2738300 * CSID:3037406962 * DURATION (mm-ss):08-20 



JUL-14-2008 19:11 FromrBSTZ 3037406962 To:USPTO P. 28'34 



VIIL CLAIMS APPENDIX (37 CF.R. § 4L37(c)(l)(viii» 

The text of the claims involved in the appeal arc: 

1 . (Previously Presented) A method comprising: 

transforming a signal from a time domain to a transform domain with a 
wavelet transform; 

adapting a first adaptive filter in the transform domain based on the 
transformed signal; 

estimating a delay of an impulse response based on the adaptation of the 
first filter; 

delaying a signal based on the estimated delay; and 

adapting a second adaptive filter in the time domain based on the delayed 
signal 

2. (Cancelled) 

3. (Previously Presented) The method of claim 1, wherein transforming the 
signal comprises transforming the* signal with a partial Haar transform. 

4. (Original) The method of claim 3, wherein the partial Haar transform 
comprises a subset of basis vectors that span a full time range. 

5. (Original) The method of claim 1, wherein estimating the delay comprises 
identifying one or more adapted coefficients of the first adaptive filter 
having extreme values relative to the other coefficients of the filter. 

6. (Original) The method of claim 5, wherein estimating the delay comprises 
identifying an adapted coefficient having the largest absolute value. 
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7. (Previously Presented) The method of claim 1, wherein estimating the 
delay comprises transforming the estimate of the delay from the transform 
domain to the time domain. 

8. (Original) The method of claim 1, further comprising reducing an echo 
based on the adaptation of the second adaptive filter. 

9. (Previously Presented) An article comprising: 

a storage medium having stored thereon data representing sequences of 
instructions that if executed cause an apparatus to: 

transform a signal from a time domain to a transform domain with a 
wavelet transform; 

adapt a first adaptive filter in the transform domain based on the 
transformed signal; 

estimate a delay of an impulse response based on the adaptation of the 
first filter; 

adapt a second adaptive filter in the time domain based on a signal that 
has been delayed based on the estimated delay. 

10. (Cancelled) 

11 . (Original) The article of claim 9, wherein the instructions to transform 
further comprise instructions that if executed cause the apparatus to: 

transform the signal with a partial Haar transform. 

12. (Original) The article of claim 11, wherein the partial Haar transform 
comprises a subset of basis vectors that span a full time range. 
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13. (Original) The article of claim 9, wherein the instructions to estimate the 
delay further comprise instructions that if executed cause the apparatus 

to: 

identify an adapted coefficient of the first adaptive filter having the largest 
absolute value. 

14. (Previously Presented) The article of claim 9, wherein the instructions to 
estimate the delay further comprise instructions that if executed cause the 
apparatus to: 

transform the estimate of the delay from the transform domain to the time 
domain. 

15. (Original) The article of claim 9, wherein the instructions further comprise 
instructions that if executed cause the apparatus to: 

reduce an echo based on the adaptation of the second adaptive filter. 

16. (Previously Presented) An apparatus comprising: 

a signal transformer to transform a signal in a time domain to a 
transformed signal in a transform domain; 

a first adaptive filter in communication with the signal transformer, the 
first adaptive filter to adapt based on the transformed signal in the 
transform domain; 

a delay estimator in communication with the first adaptive filter, the delay 
estimator to estimate a delay associated with an impulse response based 
on the adaptation of the first adaptive filter; 

a delayer in communication with the delay estimator, the delayer to delay 

a signal in the time domain based on the estimate of the delay; and 
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a second adaptive filter in communication with the delayer, the second 
adaptive filter to adapt in the time domain based on the delayed signal. 

17. (Original) The apparatus of claim 16, wherein the signal transformer 
comprises a wavelet transformer. 

18. (Original) The apparatus of claim 1 7, wherein the signal transformer 
comprises a partial Haar transformer. 

19. (Original) The apparatus of claim 18, wherein the partial Haar transformer 
comprises a subset of basis vectors that span a full time range, 

20. (Original) The apparatus of claim 16, wherein the delay estimator 
comprises a delay estimator to identify an adapted coefficient of the first 
adaptive filter having the largest absolute value. 

21. (Original) The apparatus of claim 16, wherein the delayer comprises a 
delayer that is selected from the group consisting of a buffer and a delay 
line. 

22. (Previously Presented) The apparatus of claim 16, wherein the first 
adaptive filter has 256 or fewer coefficients, and wherein a number of 
coefficients of the second adaptive filter is based on a longest expected 
impulse response for the channel . 

23. (Original) The apparatus of claim 16, wherein the delayer comprises a 
delayer to delay the input signal so that the second adaptive filter is 
substantially centered about the estimate of the delay. 

24. (Original) The apparatus of claim 16, implemented in a network device 
including a switch fabric. 

25. (Original) The apparatus of claim 16, implemented in a network device 

including a DRAM memory. 
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26. (Previously Presented) An apparatus comprising: 
a DRAM memory; and 

an echo canceller, the echo canceller including: 

a signal transformer to transform a signal in a time domain to a 
transformed signal in a transform domain; 

a first adaptive filter in communication with the signal transformer, 
the first adaptive filter to adopt based on the transformed signal in 
the transform domain; 

a delay estimator in communication with the first adaptive filter, 
the delay estimator to estimate a delay associated with an impulse 
response based on the adaptation of the first adaptive filter; 

a delayer in communication with the delay estimator, the delayer to 
delay a signal in the time domain based on the estimate of the 
delay; and 

a second adaptive filter in communication with the delayer, the 
second adaptive filter to adapt in the time domain based on the 
delayed signal 

27. (Original) The apparatus of claim 26, wherein the signal transformer 
comprises a partial Haar transformer. 

28. (Original) The apparatus of claim 26, wherein the delay estimator 
comprises a delay estimator to identify one or more adapted coefficients 
of the first adaptive filter having extreme values relative to the other 
coefficients of the filter. 

29. (Original) The apparatus of claim 26, further comprising a switch fabric. 
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RECEIVED 

CENTRAL FAX CEMTER 

JUL 1 4 2008 



IX. EVIDENCE APPENDIX (37 C.F.R. § 41.37(c)mfix» 

To the best of Appellant's knowledge, there is no evidence that is relied upon by 
Appellants in this appeal to be included in this section. 
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RECEIVED 

CENTRAL FAX CENTER 

JUL 1 4 2008 

X, RELATED PROCEEDINGS APPENDIX (37 CF.R. § 4137fc)fl)(x)) 

(To the best of Appellant's knowledge, there are no related appeals or interferences .) 
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